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1  INTRODUCTION 

In  1958  the  RAE  began  issuing  a  record  of  satellites  launched  into  orbit  about  the 
Earth:  this  Table  of  Earth  Satellites  has  grown  over  the  years »  and  the  issues  up  to  the 
end  of  1980,  suitably  revised,  have  been  published  as  a  book  of  672  pages'.  The  Table  of 
Satellites  does  not  include  spacecraft  which  escape  from  the  Earth's  influence,  because 
they  need  a  different  format  of  tabulation. 

.  .  2 

So  a  separate  Table  of  Space  Vehicles  was  started  in  1959,  first  issued  as  an  RAE 
Technical  Report  in  1966  and  subsequently  revised  and  expanded  over  the  years.  The  last 
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complete  version  was  that  issued  in  1973  ,  and  this  is  now  superseded  by  the  present 
Report,  which  records  all  launchings  of  space  vehicles  between  January  1958  and  the  end 
of  1980. 

The  Table  lists  all  the  known  components  which  escaped  from  the  Earth's  influence 
as  a  result  of  each  space  launching  and,  whenever  possible,  the  following  details  are 
given  for  each  component:  name,  international  designation,  date  of  launch,  mass,  basic 
shape  and  size,  details  of  orbit  or  trajectory;  in  some  sections  of  the  Table  there  is 
also  a  'remarks'  column,  where  the  time  and  place  of  impact  or  landing  on  the  Moon  or 
a  planet,  or  the  time  and  distance  of  flyby,  are  recorded. 

The  total  number  of  launches  to  the  end  of  1980  was  109,  of  which  56  were  by  the 
USA,  51  by  the  USSR  anc  two  were  FRG  spacecraft  launched  by  the  USA.  Most  of  the  launches 
have  given  rise  to  at  least  two  components,  and  with  some  launches,  such  as  the  Apollo 
Moon-landers,  there  are  four  or  more  components.  In  57  of  the  109  launches,  a  major  instru¬ 
mented  payload  was  still  in  flight  on  1  July  1981:  the  other  52  impacted  or  soft-landed  on 
the  Moon  or  a  planet,  or  returned  to  Earth.  However,  there  are  believed  to  be  some  com¬ 
ponents  (usually  discarded  rockets)  still  in  flight  from  100  of  the  109  launches,  often 
with  unknown  orbits.  The  rockets  from  the  other  nine  launches  either  impacted  on  the  Moon 
or  decayed  in  the  Earth's  atmosphere. 

The  census  table  on  page  4  provides  a  year-by-year  enumeration  of  the  launchings, 
classified  according  to  their  destination. 

The  main  Table  of  Space  Vehicles,  which  occupies  pages  7-46  of  this  Report,  is 
divided  into  six  sections  and,  as  components  from  some  launches  appear  in  more  than  one 
section,  the  Index  (pages  47-49)  should  be  used  if  details  are  needed  of  all  components  in 
a  particular  launch. 

The  first  of  the  six  sections  includes  any  object  that  entered  an  orbit  around  the 
Sun,  either  en  route  to  a  planet  or  as  a  final  orbit.  Sections  B-D  record  objects  in  the 
Earth-Moon  system  (Section  B) ,  and  those  in  orbit  around  the  Moon,  Section  C  listing  those 
launched  from  Earth  and  Section  D  those  relaunched  after  soft-landing  on  the  Moon. 

Sections  E  and  F  are  for  space  vehicles  that  enter  orbit  around  Mars  and  Venus  respec¬ 
tively,  after  travelling  from  Earth  in  a  heliocentric  orbit.  English  names  have  been  used 
in  the  titles  of  the  sections,  so  that  they  will  be  more  generally  intelligible;  the  Greek 
terms  (heliocentric,  selenocentric,  areocentric,  etc)  appear  in  the  guide  to  the  Table  on 
pages  4-5. 
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Census  of  space  vehicles  1958-1980 


2. 1  Letters  in  the  left  margin 

The  letters  to  the  left  of  the  first  column  have  the  following  meanings! 

B  denotes  unmanned  spacecraft  which  carried  live  biological  specimens. 

D  denotes  space  vehicles  no  longer  in  free  flight  on  1  July  1981. 

M  denotes  manned  spacecraft;  2M  indicates  a  crew  of  two  at  launch  etc. 

R  denotes  spacecraft  which  returned  to  Earth  and  were  recovered  intact. 

T  denotes  spacecraft  transmitting  radio  signals  on  1  July  1981,  either  from  orbit 

or  from  the  surface  of  a  planet  after  soft  landing. 

2.2  Section  A:  Orbits  around  the  Sun  (pages  7-20) 

The  first  column  of  this  listing  of  heliocentric  orbits  gives  the  name  and  inter¬ 
national  designation  of  the  space  vehicle.  The  second  column  gives  the  launch  date  in 
days  and  decimals  of  a  day  (UT) .  The  next  column  gives  the  mass  in  kg  (1  kg  =  2.205  lb) 
and  basic  shape,  ie  ignoring  solar  panels  and  protuberances  of  all  kinds.  The  fourth 
column  gives  the  size  of  this  basic  shape  in  metres  (1  m  -  3.281  ft). 

The  next  five  columns  give  details  of  the  orbit.  The  perihelion  and  aphelion  dis¬ 
tances  are  given  in  AU  (1  Astronomical  Unit  »  149  500000  km);  these  are  followed  by  the 
eccentricity,  orbital  inclination  to  the  ecliptic,  and  period  of  revolution  about  the  Sun. 
Where  two  orbits  are  given,  these  refer  to  the  trajectory  before  and  after  planetary  flyby. 

The  final  column  specifies  the  ’target’  celestial  body,  and  also  gives  the  distance  and 

date  (UT)  of  nearest  approach  (flyby),  or  the  impact  time,  or  decay  time  in  the  'target' 
atmosphere,  or  time  of  entry  into  orbit.  (1  km  -  0.621A  statute  mile  =  0.5396  nautical 
mile.) 

For  flyby,  times  are  given  in  days  and  decimals  of  a  day  (UT) ;  but  for  impacts  and 
soft-landings,  days,  hours,  minutes  and  seconds  are  given,  since  these  times  are  measured 

more  accurately.  This  time  system  also  applies  to  Section  B. 
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2.3  Section  B:  Orbits  In  the  Earth-Moon  system  (pages  21-35) 

As  in  Section  A,  the  name,  designation,  launch  datA,  mass,  shape  and  sise  are  given. 
In  addition,  since  the  flight  of  these  vehicles  is  often  terminated,  the  flight  time  is 
given;  the  maximum  distance  from  the  Earth  (rather  than  the  apogee  distance  of  the  initial 
orbit)  is  listed  since  the  vehicle's  path  in  a  combined  Earth-Moon  field  is  often  strongly 
influenced  by  the  Moon;  the  Moon's  age  at  launch  is  given,  and  also  the  all-burnt  (the 
maximum)  speed  to  show  the  comparison  with  escape  (parabolic)  speed,  which  is  about 
11.2  km/s  at  low  heights  near  perigee;  the  final  column  gives  the  time  and  distance  of 
flyby,  or  the  time  of  impact  or  soft  landing  (UT)  and  selenocentric  coordinates  of  the 
landing  point  (always  called  'impact'  for  brevity).  'East'  is  measured  to  the  right  and 
'North'  upwards,  from  the  cei.tre  of  the  Moon's  visible  disc,  as  seen  from  northerly  lati¬ 
tudes  on  Earth. 

2 . 4  Section  C:  Orbits  around  the  Moon  -  Earth  launch  (pages  36-41) 

The  layout  of  the  table  for  selenocentric  orbitB  is  based  on  the  RAE  Table  of  Earth 
Satellites  and  appliej  to  vehicles  launched  from  Earth  which  go  into  orbit  around  the 
Moon.  Three  dates  are  given:  the  launch  date;  the  injection  date,  which  is  the  time  of 
entry  into  selenocentric  orbit;  and  the  ejection  or  landing  date,  which  is  the  time  of 
departure  from  selenocentric  orbit  or  the  time  of  landing  or  impact  on  the  Moon.  (A  land¬ 
ing  or  impact  is  indicated  by  the  symbol  e  .)  Semi  major  axes  are  based  on  a  Moon  of 
radius  1738  km. 

2.5  Section  D:  Orbits  around  the  Moon  -  Moon  launch  (pages  42-3) 

This  section  is  reserved  for  spacecraft  which,  having  successfully  landed  on  the 
Moon  ere  relaunched  from  the  Moon's  surface  into  selenocentric  orbit  (elliptic  or  hyper¬ 
bolic).  The  layout  is  similar  to  that  of  Section  C,  except  that  the  second  column  gives 
the  Moon  launch  date  and  the  date  of  descent  either  to  the  Moon's  surface  or  to  Earth. 

2.6  Section  E:  Orbits  around  Mars  -  Earth  launch  (pages  44-5) 

The  layout  is  again  similar  to  that  of  Section  C,  but  applies  to  spacecraft  launched 
from  the  Earth  into  a  heliocentric  orbit  and  later  injected  into  orbit  around  Mars 
(areocentric  orbit) .  This  Section  also  includes  the  MArs  landers  which  separated  from  the 
orbiting  spacecraft.  Semi  major  axes  are  based  on  a  Mars  radius  of  3395  km. 

2. 7  Section  Ft  Orbits  around  Venus  -  Earth  launch  (page  46) 

The  layout  is  again  similar  to  that  of  Section  C  (except  for  column  2) ,  but  applies 
to  spacecraft  launched  from  Earth  into  heliocentric  orbit  which  later  enter  orbit  around 
Venus  (cytherocentric  orbit).  Larai  major  axes  are  based  on  a  Venus  radius  of  6052  km. 

2.8  Multiple  entries 

Double  entries  may  occur  when  a  spacecraft  orbiting  the  Moon  (Section  C)  later  lands 
on  the  Moon  (Section  B) ;  or  when  an  object  in  heliocentric  orbit  (Section  A)  goes  into 
orbit  around  Mars  or  Venus  (Section  E  or  F) .  Sometimes  components  from  one  launch  may 
appear  in  three  sections,  for  example  Apollo  11  (Sections  A,  B  and  C) .  The  Index 
(pages  47-9)  indicates  the  sections  in  which  components  from  each  launch  are  to  be  found. 
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3  SOURCES  or  INFORMATION 

Ws  hava  madauaaof  many  aourcaa  of  information!  particularly  NASA  Praia  Ralaaiai 
for  US  apacacraft  and  translations  of  articlss  in  Pravda  for  USSR  spacecraft.  Othsr 
aourcas  include  periodicals  such  as  Aviation  Week,  Flight  International  and  the 
TRW  Spaas  Log.  Some  trajectory  parameters  have  been  determined  using  Ref  4,  particularly 
to  check  for  errors  or  inconsistencies.  Refs  5  and  6  are  recommended  as  general  surveys 
of  Soviet  lunar  and  planetary  spacecraft;  for  the  US  spacecraft*  numerous  publications 
are  available  {eg  Refs  7-10). 

4  LUNAR  AND  PLANETARY  ’FIRSTS* 

As  the  progress  of  planetary  exploration  has  been  irregular,  it  may  be  useful  to 
record  the  dates  of  the  first  flyby,  impact,  soft  landing  and  orbiter  for  the  Moon  and 
each  planet.  They  are  given  in  the  table  below.  (Please  refer  to  the  index  (pages  47-9) 
for  an  indication  of  the  pages  where  further  details  of  each  spacecraft  may  be  found.) 


Planet 

First  flyby 

First  impact 

First  soft  landing 

First  orbiter 

Moon 

Luna  1 

1959  Jan  4 

Luna  2 

1959  Sep  13 

Luna  9 

1966  Feb  3+ 

Luna  10 

1966  Apr  3 

Venus 

Venus  1 

1961  May  19 

Venus  3 

1966  Mar  1 

venus  7  capsule 

1970  Dec  15 

Venus  9  orbiter 
1975  Oct  22 

Mars 

Mars  1 

1963  Jun  19 

Mars  2  lander 
1971  Nov  27 

Mars  3  lander 

1971  Dec  2 

Mariner  9 

197!  Nov  14 

Jupiter 

Pioneer  10 
1973  Dec  4 

* 

* 

* 

Mercury 

Mariner  10 
1974  Mar  29 

— 

— 

— 

Saturn 

Pioneer  1 1 
1979  Sep  1 

- 

— 

*• 

Uranus 

[Voyager  2 
1986  Jan] 

- 

Neptune 

[Voyager  2 
1989  Aug?] 

- 

- 

First  manned  landing:  Apollo  1 1 (LEM  5),  1969  July  20. 

*  First  orbiter  and  descent  into  Jovian  atmosphere  expected  to  be  the  Galileo  space¬ 
craft  due  for  launch  in  mid  1980s. 
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Landed  on  Earth  1970  Sep  24  at  05h  26m  with  Moon  soil  (see  page  42). 


Lunokhod  I  is  a  756  kg  roving  vehicle;  1.45  m  high,  2.15  a  wide,  2.22  m  long, 
See  page  42. 


Lunar  roving  vehicle,  mass  213  kg;  1.14  m  high,  2.29  m  wide,  3.10  m  long. 

See  page  42.  ^  Damage  on  landing  prevented  re-launch  of  ascent  stage* 
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page  43.  **  Lunokhod  2  mass  840  kg 
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The  only  Moon  satellite  to  be  re-fired  into  heliocentric  orbit  (page  12) 
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